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THAT WHICH IS CLAIMED IS: 

Semiconductor device for electro-optic 
applicatiorAof the type including at least a rare- 
earth ions ddbed P/N junction integrated on a 
semiconductor \ubstrate, a cavity or a waveguide and a 
coherent light \ource, characterised in that said 
coherent light sXurce i s obtained incorporating said 
rare-earth ions ir\the depletion layer of said P/N 
junction . 

2. Semiconductor device according to claim 
1, wherein said P/N juif^tior^is reverse biased. 

3. Semiconductor device according to claim 
1, wherein said rare-earth^ons^dbped P/N junction is 
the base-collector region oAa bipolar transistor. 

4. Semiconductor device according to claim 
1, wherein said rare-earth ionsVre Erbium ions. 

5. Semiconductor deviceYaccording to claim 
1, wherein said cavity or waveguideVncludes said P/N 
junction and is partially enveloped bV a protective 
layer having a lower dielectric constant with respect 
to said junction. 

6. Semiconductor device according to claim 
1, wherein a buried reflecting layer is provided to 
delimit the bottom of said waveguide, 



7 . Semiconductor device according to\claim 
1, wherein said semiconductor substrate is a SOI 
substrate . 
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Semiconductor device according to claim 
1, wherein fcaid semiconductor substrate is an epitaxial 
layer coveriYj an heavily doped substrate layer. 

9. Semiconductor device according to claim 
1, wherein saidYavity or waveguide has a rib elongated 
structure projecting from the semiconductor surface. 

10. Semiconductor device according to claim 
1, wherein said semiconductor is Silicon. 

11. Semiconductor laser device comprising at 



least a rare-earth ions 
on a semiconductor subst] 
and a coherent light emitti^ 
that said device comprises if 
and incorporates said rare-eai 
layer of said P/N junction. 



/N junction integrated 
cavity or waveguide 
rce, characterised in 
ludes^a biasing device 
ions in the depletion 



12. Semiconductor lase\ device according to 
claim 10, wherein said biasing device is a bipolar 
transistor and said P/N junction is\he base-collector 
region of said bipolar transistor. 

13. Semiconductor laser devioB according to 
claim 10, wherein said P/N junction is reverse biased. 

14. Semiconductor laser device according to 
claim 10, wherein said rare-earth ions are Erbium ions 

15. Semiconductor laser device according to 
claim 10, wherein said cavity or waveguide includes 
said P/N junction and is partially enveloped by a 
protective layer having a lower dielectric constant 

5 with respect to said junction. 



5 
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Semiconductor laser device according to 
claim 10, wXerein said cavity or waveguide has a rib 
elongated structure projecting from the semiconductor 
surface . 

17. \emiconductor laser device according to 
claim 10, wherei\ said semiconductor substrate is a SOI 
substrate . 

18. Semiconductor laser device according to 
claim 10, wherein sa\d semiconductor substrate is an 
epitaxial layer covering an heavily doped substrate 
layer . 

19. Semiconductor |aser device according to 
claim 10, wherein a burieVr^c>ing layer is provided 
to delimit the bottom of slid waveguide. 

20. SemiconductorVaser device according to 
claim 10, wherein said semiconductor is Silicon. 

21. A method for manufacturing a 
semiconductor device for electroWic applications, 
said device including at least a rWr e - earth ionS d ° ped 
P/N junction integrated on a semiconductor substrate, 
characterised in that of providing aVcavity or 
waveguide in said semiconductor substrate and a 
coherent light emitting source incorporating said 
rare-earth ions in the depletion layer y said P/N 
j unction . 

22. Method according to claim 2\, wherein a 
biasing device is also provided to bias sai\} P/N 
junction. 
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Method according to claim 21, wherein 
said biasing, device is a bipolar transistor and said 
rare-earth ioVs doped P/N junction forms the base- 
collector reqhsn of said bipolar transistor. 

24. Me\hod according to claim 21, wherein 
said rare-earth ioAs are Erbium ions. 

25. A method for manufacturing a 
semiconductor laser device for electro-optic 
applications, said devic\ ^cT^ding at least a rare- 
earth ions doped P/N junc^Lon^tegrated on a 

5 semiconductor substrate, characterised in that of 

providing a cavity or waveguide in said semiconductor 
substrate and a coherent lightWiitting source 
comprising a biasing device and\a concentration of said 
rare-earth ions in the depletion \ayer of said P/N 
10 junction. 

26. Method according to ciadm 25, wherein 
said biasing device is a bipolare transistor and said 
rare-earth ions doped P/N junction formsVhe base- 
collector region of said bipolar transistoV. 

27. Method according to claim 25, ^herein 
said rare-earth ions are Erbium ions. 
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